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SUMMARY STATEMENT OF THE WORK OF THE 
NATIONAL RESEARCH COUNCIL—1934-1935 


By Dr. ISAIAH BOWMAN 
CHAIRMAN 


THE more concentrated activities of the National 
Research Council during the past year have been in 
five specific fields which were considered to be of 
major significance at this time: 


(1) Borderlands in science and the training necessary 
for their cultivation; 

(2) The edueational relationships of post-doctorate 
fellowships and possible sources of future support; 

(3) The continuation of general support for individual 
grants-in-aid of research ; 

(4) The responsibility of scientific institutions in re- 
lation to patents that may be issued on the results of 
scientific research ; 

(5) Relationships to the scientific services of the gov- 
ernment of advisory non-governmental scientific agencies. 


For the information of the public a brief description 


of the work in these five fields is published at this 
time, as soon as practicable after the close of the fiscal 
year. A complete statement of Council activities dur- 
ing the past year, including full details of the work 
of the several divisions, will be published as usual in 
the Annual Report. 


BorDERLANDS IN SCIENCE 


Repeated consideration has been given by the Ad- 
ministrative Committee to the advancement of re- 
search in the borderlands between traditional scientific 
fields. Certain borderlands, such as physical chemistry 

.and biochemistry, are now clearly recognized and well 
cultivated. Others are plainly in need of cultivation. 
Geology, geography and biology, for instance, have 
relationships of special importance in studies of land 
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use and soil erosion. The growing applications of the 
physical sciences to medicine indicate the potential 
contributions of the basic sciences when applied co- 
operatively in the solution of problems requiring an 
uncommonly wide range of knowledge of facts, prin- 
ciples and techniques. The extension of the basic 
sciences themselves requires ever new inquiry as to the 
wider applications of scientific knowledge to human 
affairs. The greatest borderland of all is that between 
the physical and natural sciences on the one hand and 
the social sciences on the other. It seems probable 
that the cultivation of this great borderland will be 
the distinctive mark of the next epoch of advancement 
in organized research. 

The need for utilizing knowledge from several of 
the conventional fields of science in the attack upon 
eurrent scientific problems has been recognized re- 
peatedly in the appointment of fellows by the fellow- 
ship boards of the Council. Among the research 
projects of the divisions of the Council are a number 
which illustrate the coordination of work in several 
major fields of science: studies of the effects of certain 
radiations upon living organisms, sponsored by the 
Council during the past six years; certain phases of 
the investigations of the Committee for Research in 
Problems of Sex; the preparation of the monographs 
assembled in “The Physics of the Earth”; the organi- 
zation of the Washington Biophysical Laboratory; 
the investigations of the Committee on Industrial 
Lighting; investigations on the varied causes of de- 
terioration of marine piling; studies pertaining to the 
measurement of geological time; and a concentrated 
attack upon drug addiction. A conference on the 
relationships between physics and chemistry was held 
by two of the divisions of the Council last year. 
The encouragement of research in the borderlands 
of science seems to involve the specific preparation of 
men, the coordination of different phases of a coopera- 
tive problem of common interest, the application of 
methods and instruments developed in one line of 
research to other lines and problems, and free range 
in the planning of research, untrammelled by tradi- 
tional restrictions and supported by a broad knowl- 
edge and deep understanding of related sciences. The 
history of science supplies abundant proof that the 
development of a new technique in one field inevitably 
opens up unexpected opportunities for progress in 
other fields. 

A paper is about to be published in Scrence upon 
“Borderlands in Science”? which assembles the dis- 
cussions, illustrations and points of view brought for- 
ward at successive meetings of the Administrative 
Committee. The comments of readers of the paper 
are invited as a basis for further discussion and report. 


1 By Dean F. K. Richtmyer, of Cornell University. 
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While it is felt that interest in borderland problem; 
ean not be stimulated artificially, it is believed that g\j 
research agencies would welcome an opportunity to 
cooperate in the effort to utilize the knowledge ang 
methods of the basic sciences in attacks upon new and 
varied problems on the frontiers of knowledge. 


FELLOWSHIPS 


During the past year the National Research Council 
has expended upon post-doctorate fellowships $221, 
927.73, of which about 7.8 per cent. was used for ad- 
ministration. These funds have supported a total of 
96 fellows. : 

After operating for periods of from 12 to 15 years 
there are (December 31, 1934) 901 past fellows of 
these three boards, who, with the 96 fellows active 
during the current year, have been selected from 3,953 
applicants as shown in Table I. 


TABLE I 
Past Current Total 
fellows fellows applications 

Physics, chemistry and 
mathematics .......-. 396 47 1,489 
Medical sciences ....... 220 10 1,117 
Biological sciences ..... 285 39 1,346 


The Council fellows have been located at about 60 
American universities. Two hundred and forty-five 
of the fellows have studied abroad. Last year the 
number of active fellows was 165. For the coming 
year, in view of the restriction of funds, the boards 
in charge of the fellowship programs have appointed 
a total of only 60 fellows. 

The funds providing for these fellowships have been 
furnished by the Rockefeller Foundation and the 
totals, since establishment, are as follows: Physics, 
chemistry and mathematics, $1,677.091.22; medical 
sciences, $770,215.02; biological sciences, $1,168,073.- 
54; total, $3,615,379.78. (As of December 31, 1934.) 

Of this total sum $174,390.14, or about 4.8 per cent., 
was required for administrative expenses. 

It is clear that past fellows of the Council are taking 
their places prominently among the scientific leaders 
of the country. The four awards made under the 
American Chemical Society for work in pure chem- 
istry, established by Dr. A. C. Langmuir a few years 
ago, were won by past fellows of the Council. Of the 
396 past fellows in the physical sciences, about 73 per 
cent. are now engaged in academie work, of whom two 
thirds are already of professorial grade. Of the 220 
past fellows in the medical sciences, 80 per cent. are 
engaged in academic work; and of the 285 past fellows 
in the biological sciences, about 70 per cent. 

Repeatedly the outstanding men in seience are 
found to have held National Research Fellowships. 
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In the judgment of many leading physicists and 
chemists the brilliant advances in chemistry made in 
the United States during the past decade, and perhaps 
even more strikingly in physics, have been largely due 
to the opportunity given to superior young men to 
yrsue advanced work in the post-doctoral period. 
Such results bear out the expectations of the founders 
of the fellowships that the finding and development 
of talented young men for scientific leadership means 
substantial national gain. 

The responsibility for,maintaining these fellowships 
rests upon all agencies alike—the foundations, the 
yniversities, technical institutes, industry and social 
agencies that strive to inerease national welfare 
through the elevation of standards of living in which 
scientific applications play so large a part. 


GRANTS-IN-AID 


| During the year 1934-35 the National Research 

Council has made 116 grants, totalling $50,359.50, 
from 250 applications. These grants were distributed 
according to subject as given in Table II. 
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TABLE II 
No. Amount 
Individual Grants: 

Physical scienceS ......-++.+eeeeeee 18 $ 8,375.00 
ChemintiW bcd e Mec 11 5,902.50 
Geology and geography ............ 15 6,300.00 
Medical 26 12,600.00 
Biological sclemceB 30 10,547.00 
Anthropology and psychology ...... 15 5,635.00 
Totals for individual grants ..... 116 $50,359.50 

Grants to Divisions of the Council: 
Grand tot 131 $55,885.13 


For the past six years funds have been contributed 
to the National Research Council by the Rockefeller 
Foundation for the support of research through 
grants-in-aid. The funds now in hand will provide 
for the continuation of grants through the calendar 
years 1936 and 1937. 

During the six-year period, 1929-36, 667 grants 
have been made to 503 individual investigators located 
in 138 universities and colleges and in a limited num- 
ber of other educational and research institutions of 
the United States, including a few to independent 
investigators. In this way $347,074.31 has been dis- 
tributed. In addition, $25,562.42 has been used for 
conferences (of which 41 have been held during this 
period) and 5 grants, totaling $15,500, have been 
applied to the support of several programs of ¢o- 
ordinated investigations under the sponsorship of the 
divisions of the Research Council. Altogether, $41,- 
062.42 has been used through 46 appropriations for 
grants for these general purposes. 
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The total number of grants made during the period 
from July 1, 1929, to June 30, 1935, is shown in 
Table III. 


TABLE III 
No. Amount 
Individual Grants: 
18 12,560.00 
Geology and geography ........... 110 55,171.00 
Biological sciences 144 64,993.00 
otals for individual grants ..... 667 $347,074.31 
Grants to Divisions of the Council: 
Cooperative projectS ........+.6-. 5 15,500.00 
713 $388,136.73 


These are but the gross statistics of grants-in-aid 
operations. The main result is that the grants are 
supplying funds in a diseriminating way to research 
projects requiring small-scale support for technical 
assistance, field work or instruments. Most of the 
grants have been of modest amount, averaging $532.00. 
The total of published results now amounts to several 
hundred papers which have appeared in scientific 
journals. 

_Grants-in-aid make possible the continuation of the 
research of grantees at their home institutions, encour- 
age the individual through a special form of recogni- 
tion, and bring to the fore investigations and investi- 
gators of high merit. The support of research by 
special grants is a long and well-recognized method 
of fostering creative work, especially in institutions © 
that have no free funds for the support of research 
which may reach the point of emergency. 


Patent Pouicy 


The patent policy of the National Research Council, 
sinee its initial definition in 1924, has been to make 
available the patentable results of scientific work 
sponsored by the Council without profit and for the 
free use of the public. As the custodian of trust 
funds intended to support scientific research for public 
benefit the Council has not wished to profit, even in 
the bookkeeping sense, from any of its operations. 
During recent years many other institutions have been 
studying the same problem. New types of patents 
have developed and the patent system has come to be 
relied upon more and more as a standardizing and 
controlling agency. 

In order to pool the experience of institutions that 
deal with patent matters, and secure broad and detailed 
diseussion, a conference was held last March under 
the auspices of the Council. As a result of this con- 
ference and of further study on the part of a special 
committee of the Council, the patent policy of the 


3 
| 
= 
| 
To UNE 
wea 
26 
2 
| 
| 
fx: f 
| 
Gon 
| 
i 
pa 
at 
‘ 
| 


340 SCIENCE 


Council has been closely reexamined and a committee 
will pursue the subject still further in the immediate 
future and in the light of accumulating experience. 
Besides safeguarding the interests of the public, the 
Council desires to secure the full and prompt publica- 
tion of the results of research, conducted under the 
auspices of the Council or through its committees and 
fellows, with provision for the recognition of the 
rights of cooperating agencies and of special econdi- 
tions which may indicate the method of treating 
patentable results case by case. 

Out of the discussion of the past year has come the 
suggestion that a central agency might be established 
in the United States which could serve universities 
and research institutions by administering for them 
such patents as it may seem desirable to take out. 
More competent and experienced handling of patent 
cases might result and individual institutions be saved 
a considerable administrative expense and effort. The 
results of scientific work would thereby be protected 
also from socially harmful exploitation. 


GOVERNMENTAL RELATIONSHIPS 


The work of the Science Advisory Board, in its 
second year of operation as a committee of the Council, 
has demonstrated the extraordinary service which the 
scientists of the country can render government where 
suitable opportunities are afforded. Instead of hav- 
ing its usefulness limited to the submission of reports 
upon random requests for aid and advice from the 
scientific bureaus of the government or the congress, 
the board has been able, through the approval of the 
President of the United States and through the co- 
operation of the several heads of departments, to study 
and report upon scientific problems in a coordinated 
way. It has been demonstrated that there exists a 
need for a permanent service of this comprehensive 
type. 

Happily, steps have already been taken to make 
permanent the valuable features of the past two years’ 
experience of the board by providing new agencies 
within the framework of the National Academy of 
Sciences and in line with its charter obligations. No 
one interested in the progress of science ean fail to 
realize the importance of maintaining strong scientific 
bureaus in the Federal Government; and our citizens 
have the right to expect that the organized agencies 
of science, and especially the National Academy and 
the National Research Couneil with their permanent 
endowments and high prestige, shall exert themselves 
unremittingly and effectively to accomplish this pur- 
pose. The second report of the Science Advisory 
Board, to be issued within a few weeks, is worth 


close study by every scientist who maintains a lively 


sense of responsibility as a citizen. The limitations 
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of space forbid an extended statement in this plac 
on the accomplishments of the board. 


BIoLoGicaAL ABSTRACTS 


Biological Abstracts has been issued since 1926, 
and by December, 1935, the ninth volume will have 
been completed. Volume VIII for 1934 contained 
21,469 items. During the past eight years references 
have been published to 188,139 books and articles, 
most of them with abstracts. A large corps of ¢ol. 
laborators, including about 300 sectional and topical 
editors, has furnished material. Correspondents are 
located in all the scientifically productive countries 
of the world. The material abstracted is gleaned from 
about 5,000 journals. Altogether, a most efficient and 
far-reaching system has been built up for reporting 
the content of biological contributions from the whole 
world with the keenest attention to economies consis. 
tent with making a reliable and thorough survey. A 
new form of comprehensive index by author, subject 
and taxonomic classification has been devised espe- 
cially adapted to botany, zoology and the allied 
sciences, and a means has been provided for the 
coordination of contributions in the fields of biology 
to a degree which has never before been attained. 

The publication of Biological Abstracts has been 
sponsored by the Union of American Biological Socie- 
ties and the funds administered through the National 
Research Council. The editorial expenses have been 
met from appropriations made by the Rockefeller 
Foundation, which now total $658,000. The printing 
expenses have been met from subscriptions and a 
limited amount of advertising. 

The production of Biological Abstracts has de 
pended very greatly upon the contribution, made with- 
out charge, of the abstracting services of its editors 
and special reviewers. It is the only large abstracting 
journal which does not pay honoraria for its abstracts. 
A system for obtaining authors’ abstracts has been 
put into effect which involves a number of the English 
language journals both in this country and abroad. A 
repeated and careful study of printing costs indicates 
that it is cheaper to print Biological: Abstracts for all 
fields of biology in a single volume than to subdivide 
the material for issue in sections by fields. It has 
been found that individual biologists who have ready 
access to files of the Abstracts in their institutional 
libraries are making increasing use of the annual index 
issues of the Abstracts as an effective key to the 
literature in their fields. 

With the increasing interdependence of science, of 
which the multiplication of problems in the border- 
lands involving two or more of the classical discip]in’ 
is one indication, the need for a systematic review o 
related literature has become more and more apparett. 


o 


£ 
= 

~ 

2 

ey, 
Ne > 
if 
; 

Ser 

et 
: 0! 
+ 
pie 
: 
| 
| 
| 
| 


OcTOBER 11, 1935 


The use of biological literature extends far beyond 
the limits of the special fields of zoology and botany. 
It is resorted to by both physicists and chemists work- 
ing upon problems relating to biology, and it is, of 
course, fundamental in the application of biological 
knowledge to various branches of medicine and public 
health. Over 25 per cent. of the institutional sub- 
scriptions to the Abstracts are for medical establish- 
ments, and over 16 per cent. of the individual sub- 
seribers are engaged in medical research. The 
organization of the great mass of literature annually 
produced in all the fields of biology bears rather 
directly on the welfare of society. 

In the fall of 1934, after several years of operation, 
the Union of American Biological Societies, with the 
consent of the Rockefeller Foundation, requested the 
Division of Biology and Agriculture of the National 
Research Council to make a study of the need and of 
the use which biology and the related sciences have 
for a periodically coordinated review of the literature 
in these fields and of the degree to which Biological 
Abstracts is meeting this need. The younger men and 
the more active investigators regard Biological 
Abstracts with high appreciation, while those who are 
more strongly established in their professions seem to 
| make less use of it. Also, those located at large insti- 
tutions with extensive libraries seem to find less need 
for the Abstracts than investigators located at smaller 
institutions. In sum, 88 per cent. of those replying 
to a questionnaire that was designed to test the work 
of the journal regarded it highly, and most zoologists, 
botanists and geneticists who replied rate it as indis- 
pensable. 


INTFRNATIONAL SCIENTIFIC UNIONS 


The National Research Council has renewed its 
efforts during the past year to arrange for the pay- 
ment through governmental appropriation of the dues 
of the United States in the International Council of 
Scientifie Unions and several affiliated unions to which 
the council has adhered. The total of these obligations 
would amount to about $6,700 at present rates of 
exchange. The Council regards it important that these 
relations be maintained, but unless governmental pro- 
vision ean be made for them there seems to be no 
possibility of meeting the financial obligations in- 
volved. No one who has participated in the work of 
the unions, and of the congresses held under their 
auspices, ean fail to be interested in the outcome of this 
form of international cooperation. 


MeEpDIcAL SCIENCES 


In the fields of the medical sciences mention may 
be made of four enterprises: (1) research on problems 
of sex; (2) investigations upon narcotic drugs; (3) a 
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survey of research in the United States on the gono- 
coceus and gonococeal infections; and (4) a world 
survey of tropical diseases and facilities for studying 
them. 

Sex Research: Work sponsored by the Research 
Council during the past fourteen years upon problems 
of sex has yielded over 700 published papers on the 
part of a score of investigators who have collaborated 
on these problems. A total of about $810,000, pro- 
vided by the Rockefeller Foundation, has been ex- 
pended upon them. Perhaps the most important 
result of this work is the development, during the past 
decade, at a number of institutions throughout the 
country, of laboratories competent in personnel and 
equipment to carry these and related investigations 
further. 

While continuing to support various projects in 
the general biology of sex, the committee now pur- 
poses to devote its chief efforts to relatively neglected 
areas of its field of interest, such as neurophysiology, 
psychobiology and psychopathology. With fairly 
comprehensive knowledge now at hand concerning the 
medical phases of this subject, it is becoming increas- 
ingly important to be able to produce the hormones 
of sex synthetically by inexpensive processes in order 
to apply this knowledge in medical practice, and the 
Council’s committee is addressing itself to the encour- 
agement of research in this direction. 

Narcotics Research: Within the past year signifi- 
cant results have begun to appear from the work 
conducted at the University of Virginia upon the 
chemistry of narcotic drugs, and at the University 
of Michigan upon the physiological effects of the nar- 
eotie alkaloids produced synthetically at the Univer- 
sity of Virginia. These research centers have made 
themselves highly specialized and efficient agencies 
of experimentation in their respective fields. Knowl- 
edge of the chemistry of narcotic alkaloids and of the 
physiological effects of these substances has been 
greatly advanced by their coordinated effort. 

The group of collaborators at the University of 
Virginia has produced 264 substances, of which 120 
are phenanthrene derivatives (several being similar in 
their chemical formation to vitamin D and the ear- 
einogenetic factor of tar) and 144 are morphine 
derivatives. Ninety-three of these substances are 
entirely new. All these 264 substances have been 
tested for their physiological properties at the Uni- 
versity of Michigan, and clinical studies are now in 
progress of a small selected group of such substances 
to determine their addiction liability and the possibil- 
ity of using them in medieal practice as narcotics and 
analgesics. 

Surveys: The survey of research upon gonococcal 
infections was undertaken in cooperation with the 
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American Social Hygiene Association and is nearing 
completion. It is understood to be the first compre- 
hensive review of research in this field that has been 
made either in the United States or abroad. 

The survey of tropical diseases has culminated in a 
statistical report upon the “Geography of Diseases” 
which is now in process of publication as a volume 
of some 700 pages. 


DIVISION OF ENGINEERING AND INDUSTRIAL 
RESEARCH 


The National Research Council recognizes the ad- 
vancement of science by research in industrial labora- 
tories. The Council believes that the research work 
of industry should never become dissociated from the 
basic scientific work of the universities. The Division 
of Engineering and Industrial Research lends its 
assistance also to work on special projects, such as the 
coordination of investigations in the field of dielec- 
_ tries, systematic studies upon the conservation and 
transfer of heat through various materials used in 
industrial processes and investigations upon the fric- 
tion of fluids in pipes. For a number of years the 
division has supported the American Bureau of Weld- 
ing in cooperation with the American Welding Society 
for the encouragement of investigations upon both the 
theory and the practice of welding. 

The Highway Research Board of the Council has 
for thirteen years been cooperating with the U. S. 
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Bureau of Public Roads in the coordination of yp. 
search conducted by numerous state and university 
agencies upon the construction and maintenance of 
highways. In addition the board is sponsoring specia) 
cooperative investigations upon (a) the use of high 
elastic limit steel for concrete reinforcement, ()) the 
warping of concrete pavement slabs, (¢) the stabiliza. 
tion of the curve of low-cost-type roads, and (q) 
studies upon highway costs as an element in regiona) 
economic improvement. 


CoNCLUSION 


This brief review pertains to a few of the Council’s 
activities that have special interest at this time. [t 
includes no reference to other highly interesting and 
valuable work of the divisions of Physical Sciences, 
Chemistry and Chemical Technology, Biology and 
Agriculture, Geology and Geography, and Eduea- 
tional, States and Foreign Relations. The reports of 
the chairmen of these divisions will appear in the next 
Annual report of the Council and are of such general 
interest to scientists that they would be summarized 
here were it not for the limitations of space. It is 
fitting that acknowledgment should be made to many 
for financial aid and especially to the Rockefeller 
Foundation and the Carnegie Corporation for their 
willingness, during the past year, to contribute to the 
general support of the Council as well as to specific 
projects. 


OBITUARY 


EDWARD SALISBURY DANA 

THE death of Edward Salisbury Dana on the six- 

teenth of last June at the age of eighty-five ended a 

-most remarkable chapter in the history of American 
science. He was of the third generation of a family 
that for more than a century and a third guided and 
enriched our scientifie life. The record of this family 
is unique. 

The story may be said to have commenced in 1802 
when the elder President Dwight appointed Benjamin 
Silliman to the professorship of geology, mineralogy 
and chemistry in Yale College. It was Yale’s first 
recognition of science as a part of the college curricu- 
lum. Silliman made two most important contributions 
to the development of science in the United States. 
Through his influence the first important mineral col- 
lection which came to this country, the Gibbs collec- 
tion, was brought to New Haven for exhibition and 
later was purchased by friends of Yale for its perma- 
nent use. This collection afforded material for study 
and early made Yale a center for mineralogical inves- 
tigation. His second great contribution was the 
founding in 1818 of the American Journal of Science. 


This, the oldest scientific magazine in the country, was 
for more than a hundred years edited and supported 
by the members of the Silliman-Dana family. 

James Dwight Dana was a student of Silliman and 
in time became his scientific suecessor. These ties 
were strengthened when he married Silliman’s daugh- 
ter. The elder Dana was perhaps most renowned as 
a geologist, but it was as a mineralogist that he had 
his greatest influence on his son Edward’s career. 
J. D. Dana published the first edition of the “System 
of Mineralogy” in 1837 when only a few years out 
of college. This book, which has had the greatest in- 
fluence in that science of any single book published 
anywhere, passed through five editions under J. D. 
Dana’s editorship, the fifth edition being dated 1868. 

Edward S. Dana was born in New Haven on No- 
vember 16, 1849, in the house on Hillhouse Avenue 
where he lived the greater part of his life and in which 
he died. He graduated from Yale in the class of 1870. 
The next two years were spent in graduate work, 
chiefly in mineralogy under the direction of Professor 
George J. Brush, of the Sheffield Scientifie School. 
The following two years he was abroad, studying 4+ 
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Heidelberg and in Vienna. He returned to New 
Haven and took his M.A. degree at Yale in 1874 and 
his Ph.D. in 1876. 

There being at that time no opportunity for him to 
teach mineralogy at Yale he became a tutor in mathe- 
matics and physics. In spite of his world-wide repu- 
tation as a mineralogist he continued to teach physics 
and from 1890 until he retired in 1917 he served as 
professor of physies in Yale College. It should be 
said that he had a deservedly high reputation as a 
teacher of physics and even wrote an elementary text- 
book on mechanies which was widely used for many 
years. 

His real work, however, lay elsewhere. In 1872 he 
published a paper “On the Composition of the Lab- 
radorite Rocks of Waterville, New Hampshire,” which 
is of historieal importanee, as it was among the earliest 
reports of an investigation of a rock from the petro- 
graphie point of view. His doetor’s thesis on “The 
Trap Rocks of the Connecticut Valley” was the first 
important memoir using the methods of microscopical 
petrography to be published in this country. His first 
paper in mineralogy was published in 1872. In 1876 
the remarkable mineral locality at Branchville, Con- 
necticut, was discovered and Professor Brush enlisted 
Dana’s aid in its exploration and the description of its 
unusual and new minerals. Together they published 
the five so-called Branchville Papers, the first four 
between 1878 and 1880 and the fifth ten years later in 
1890. These papers contained the descriptions of 
fourteen minerals, nine of which were at that time 
new species. Dana furnished the crystallographic and 
optical and general physical descriptions, while two 
younger colleagues, Horace L. Wells and Samuel L. 
Penfield, made most of the necessary chemical analy- 
ses. These papers recorded the most important series 
of mineralogical investigations that had been made in 
this country up to that time. 

Dana’s most important contribution to the advance- 
ment of mineralogy, however, was in the books that 
he wrote. His first volume was the “Textbook of 
Mineralogy,” the first edition of which was published 
in 1877. A second edition, entirely revised, was pub- 
lished in 1898 after the appearance of the sixth edi- 
tion of the “System of Mineralogy.” In the second 
edition of the text-book appeared chapters on erystal- 
lography and the optical properties of minerals, two 
subjects in which Dana was particularly interested, 
that were models of clear exposition and which set a 
standard by which all subsequent treatments have been 
judged. Two more editions of this book have since 
appeared. 

Dana’s greatest achievement, however, was the pub- 
lication in 1892 of the sixth edition of his father’s 
“System.” There was an interval of nearly twenty- 
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five years between the dates of the fifth and sixth edi- 
tions. During this period mineralogical investigation 
was very active and much new material had accumu- 
lated. The sixth edition was, therefore, practically a 
new book. He spent the better part of ten years on 
its preparation, while at the same time carrying on 
his teaching and general faculty work, together with 
many other tasks. It was a heroic undertaking and 
an extraordinary accomplishment for one man working 
practically unaided. Not only did the book show 
great discrimination and rare judgment but an 
astounding accuracy as well. Mineralogists will bear 
testimony to the very few errors, even of a typographi- 
cal kind, that have ever been found in it. It at once 
established itself as the major reference book in its 
subject in any language. It is safe to say that refer- 
ences to “Dana” in the mineralogical literature during 
the last forty years have far exceeded those to any 
other book. The strain, however, under which Dana 
worked on this book was so great that his health was 
in consequence seriously impaired and his subsequent 
activities were of necessity much curtailed. 

There is no space here to enlarge upon his work 
in the Yale faculty, where for many years he served 
upon two important committees. His genial nature 
and ready tact helped to straighten out many an in- 
volved situation. His invaluable services to the Yale 
Peabody Museum as curator, trustee and finally as 
chairman of the board of trustees covered a period of 
many years: Dana became an editor of the American 
Journal of Science in 1875. After the retirement of 
Silliman in 1885 the two Danas, father and son, carried 
on as proprietors and editors until the elder Dana’s 
death in 1895. From that date until 1926 Edward 
Dana was editor-in-chief and was wholly responsible 
for its publication. At that time the journal was trans- 
ferred to Yale University and other men have since 
served as editors, but up to his death Dana took an 
active interest in its affairs. Because of his wide inter- 
est in and knowledge of diverse scientific fields, Dana 
was able to fill its pages with a long series of important 
articles and to maintain its high standard as a general 
scientific journal. 

Dana’s was a most charming and genial personality. 
He had a ready smile and a quiet humor. He was 
always most interested in what other people were doing 
and always helpful in his advice. It was always diffi- 
cult to get him to talk about himself, for his was a 
true modesty. He was generous to a fault, of time 
and of money. No one knows the extent of his private 
benefactions. Many people could testify to his helpful 
encouragement. One instance may perhaps be cited 
as typical of many others. A young high-school boy 
in Texas became interested in minerals and wrote a 
letter to Professor Dana asking advice. Dana, 


343 
‘ 
< 
4 
4 
~ 
ral 
ype 
oh: 
wet 
+ 
| 
ge, 
4 
+ 
Car 
| : 
+ 
4 
By, 
rat 
4 


desperate circumstances. 


344 


already then eighty years old, at once entered into a 
lively correspondence with the lad, sending him books 
and mineral specimens and doing all he could to 
encourage the boy’s scientific interest. When the 
young man graduated from his school he asked as his 
graduation present enough money to enable him to 
travel east and to go to New Haven and pay his 
respects to his old friend. It was a tribute that must 
have warmed Dana’s heart. 

Another typical instance of unselfish service must 
be related. After the war some of the older mineralo- 
gists and their families living in Vienna were in 
Recalling his student days 
in that city, Dana on his own initiative solicited small 
contributions from American mineralogists and trans- 
mitted the funds thus obtained to Vienna. He con- 
tinued this self-iniposed task until the end. The 
Vienna Academy sent this greeting to him on the 
occasion of his eightieth birthday: 


We recognize you as the master and leader of American 
mineralogists, and we of Vienna may rightfully claim 
Edward S. Dana as one of ourselves. Since 1873 bonds 
of personal friendship have been formed between you and 
a number of physicists and mineralogists in Vienna... . 
With this circle of friends you have kept faith during 
one of the saddest times which Vienna and Austria have 
ever experienced. When the State was finally unable to 
protect Austrian scholars of world-wide fame and their 
families from bitter need, you have remembered your 
friends and with the courage of a kind heart, have been 
one of the first to collect funds for their support. We 
all think of you with lasting gratitude. 


That in itself alone forms a monument that will 
endure. 
E. Forp 
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RECENT DEATHS AND MEMORIALS 
JOSEPH ALLEN JOHNSON, chief engineer of the Buf. 
falo, Niagara and Eastern Power Corporation, jp 
1934 president of the Institute of Electrical Engineers, 

died on October 5. He was fifty-three years old. 


Dr. JosePH PETERSON, professor of psychology at 
the George Peabody College for Teachers, died on Sep- 
tember 20 at the age of fifty-seven years. 


Harotp Warp ey, biochemist of the British 
Medical Research Council’s Laboratories at Hampstead 
and from 1924 to 1930 one of the editors of The Bio- 
chemical Journal, died on October 3 at the age of 
forty-seven years. 


THE death is announced in Nature of Professor A. 
Guntz, professor of applied chemistry at the Univer- 
sity of Algiers and correspondent of the Academy of 
Sciences, Paris. 


Howarp Crospy WarREN, founder of the depart- 
ment of psychology of Princeton University, is com- 
memorated by a plaque recently installed in the 
vestibule of Eno Hall, the laboratory erected largely 
through his efforts and generosity. The plaque, de- 
signed by Harriet Hyatt Mayor, of Princeton, and 
presented by Mrs. Warren, carries a brief biograph- 
ical inseription and a relief portrait of Dr. Warren. 
From the year after Dr. Warren’s graduation until 
his death in 1934 he was a member of the Princeton 
faculty. When psychology became a department sepa- 
rate from philosophy in 1920, Dr. Warren was chosen 
as its first chairman. Four years earlier he had be- 
come director of the first psychological laboratory, 
then in Nassau Hall. He had become associated with 
the Psychological Review in 1900 and was its senior 
editor from 1910 until his death. Before he died he 
brought near to completion a dictionary of psychology 
on which he had worked for many years, 


SCIENTIFIC EVENTS 


INTRODUCTION OF PLANTS TO PREVENT 

SOIL EROSION 
_ A TWO-YEAR search for grasses and other plants that 
will resist drought in the Great Plains has ended, and 
the work of testing hardy varieties from Asia is now 
being carried out by the U. S. Department of Agri- 
culture. On September 21 the department terminated 
the expedition in North China headed by Professor 
Nicholas Roerich. 

Since the spring of 1934 the department has had 
three groups of plant collectors in Asia gathering 
seeds of grasses and other plants which might some day 
protect the Great Plains against the effects of drought 
and erosion. H. G. MacMillan and J. C. Stephens 
made some collections in Manchuria in 1934, and a 
seven months expedition under the direction of H. L. 


Westover and C. R. Enlow scoured Russian Turkestan. 
The Roerich expedition spent the 1934 collecting sea- 
son in the Hingan Mountain region of Manchuria, and 
the current season on the edge of the Gobi Desert in 
Inner Mongolia. 

The 1934 collecting season yielded 2,242 lots of seed 
and planting stock, including 798 grasses, 555 legumes 
and 889 miscellaneous items. Westover and Enlow 
sent back 2,124 lots of seed; MacMillan and Stevens 
98 lots of seed, and last season the Roerichs collected 
20 lots. The extent of this season’s collections by the 
Roerich expedition is not yet known. 

The seeds collected in 1934 were planted in various 
nurseries and greenhouses throughout the western part 
of the United States. It is too early to determine the 
ultimate value of these collections, since each collection 
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was small, and it is necessary to increase the quantities 
for ample testing. Also, most of these plants are slow 
growing and require several years of investigation 
ynder various soil and climatic conditions before any 
of them can be recommended to growers. At present, 
however, preliminary observations indicate that some 
will be of value. 

At Mandan, North Dakota, some introduced species 
of wild rye and related grasses are growing well, as 
are some forages. At Pullman, Wash., several of the 
wheat grass species appear to be desirable and a wild 
barley is the most promising importation as regards 
vigor, erosion control and drought resistance. At 
Cheyenne, Wyo., various species of the grasses are out- 
standing. Similar native species, however, which have 
been collected in large numbers in the past two years 
appear to be as satisfactory as any introduced species. 
At Tueson, Arizona, various introduced species of 
grasses, in nursery tests, are said to be promising for 
sand binding, lawns and forage production. 


SUMMER AT THE GRAY HERBARIUM 

THE Harvard Alumni Bulletin remarks that the 
summer at the Gray Herbarium was saddened by the 
death, after a protracted illness, of the curator, Ben- 
jamin Lincoln Robinson, Asa Gray professor of sys- 
tematie botany. Although suffering from physical 
weakness, Dr. Robinson continued his studies until a 
short time before his death, hoping to bring to comple- 
tion a monographie paper on his chosen group, plants 
of the Eupatorium tribe of the Compositae. The 
manuscripts will be organized and later published. 

M. L. Ferriald, Fisher professor of natural history, 
who has taken over the curatorship of the herbarium, 
spent much of the summer in Cambridge, working on 
a revision of Gray’s “Manual.” He also made three 
trips into southeastern Virginia—the first with Lud- 
low Griseom, of the Museum of Comparative Zoology, 
the second with Mr. Griscom and Bayard Long, of the 
Academy of Sciences of Philadelphia; the third with 
Mr. Long and Professor J. M. Fogg, Jr., of the Uni- 
versity of Pennsylvania. The extensive collections 
being assembled from eastern Virginia are peculiarly 
significant. 

Charles A. Weatherby, assistant curator, went to 
Amsterdam in August as representative of the her- 
barium at the International Botanical Congress. He 
will prolong his stay in Europe in order to study the 
types of American species in the herbaria of the 
Netherlands, Belgium, Denmark, France and England. 

Lyman B. Smith, senior assistant at the herbarium, 
spent several weeks in Belgium and France, studying 
the types and critical specimens of the Bromeliaceae, 
the large tropical family including the pineapple and 
Spanish moss, a group upon which Dr. Smith has be- 
come an authority. He has brought back about 250 
photographs of types and some technical sketches. 


SCIENCE 


345 


Milton Hopkins, assistant, spent part of the summer 
studying the material in the herbarium of the New 
York Botanical Garden, in Arabis, a genus on which 
he is specially working. 

Stuart K. Harris, continuing his study of Solidago, 
the goldenrods, visited special areas in the Southern 
Alleghenies. 

In June and July, Professor A. S. Pease, accom- 
panied by E. C. Ogden, photographie assistant to the 
curator, continued in the interest of the herbarium 
botanical explorations in the region of the upper Great 
Lakes. 

Ernst C. Abbe, now of the University of Minnesota, 
spent a. portion of the summer at the herbarium, com- 
pleting for publication his report on the geographic 
and geological history of the flora of Labrador, the re- 
sults of his collections for the herbarium on the 1931 
expedition of Alexander Forbes. 

The summer “vacation,” as a matter of fact, is the 
busiest season at the herbarium. The botanists in the 
university then find time for uninterrupted study, and 
specialists from other institutions frequently consult 
the material. Among those who worked at Harvard 
last summer were: Dr. Lyman Benson, of Stanford 
University; S. F. Blake, of the Bureau of Plant In- 
dustry, Washington; Professor J. H. Ehlers, of the 
University of Michigan; Professor N. C. Fassett, of 
the University of Wisconsin; Professor Evelyn Fer- 
nald, of Rockford College; Professor Fay Hyland, of 
the University of Maine; Professor C. Leo Hitcheock, 
of the University of Montana; Professor Olga Lakela, 
of the University of Minnesota; Professor Wayne E. 
Manning, of Smith College; Professor Philip A. Munz, 
of Pomona College; Professor C. W. T. Penland, of 
Colorado College; Professor Harold W. Rickett, of 
the University of Missouri; Professor Harold St. 
John, of the University of Hawaii, and Dr. J. R. 
Swallen, of the Bureau of Plant Industry, Wash- 
ington. 

Two botanists from the Netherlands, Dr. J. G. Ten 
Houten and A. Schoenmakers, of Utrecht, who are 
making a protracted study of the vegetation of eastern 
North America, have used the Gray Herbarium as a. 
base to which they returned at intervals to care for 
their collections and in other ways utilize its facilities. 


FREDERICK WEBB HODGE ANNIVERSARY 
PUBLICATION FUND 

In December of 1886, Dr. Frederick Webb Hodge 
joined the Hemenway Southwestern Archeological Ex- 
pedicion to Arizona, and began a career in anthro- 
pology which will reach its fiftieth anniversary in 
1936. The occasion is to be marked by the creation 
of the Frederick Webb Hodge Anniversary Publica- 
tion Fund, under the guidance of the following spon- 
soring committee: H. B. Alexander, Franz Boas, 
Herbert E. Bolton, Fay-Cooper Cole, Carl E. Guthe, 
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E. L. Hewett, Ale’ Hrdlitka, A. V. Kidder, Jesse L. 
Nusbaum, Bruno Oetteking, Elsie Clews Parsons, Ed- 
ward Sapir, Frank G. Speck, A. M. Tozzer, Henry R. 
Wagner and Clark Wissler. This committee will ap- 
point an editorial board, self-perpetuating, to select 
works in the field of American anthropology for pub- 
lication by the fund. Southwest Museum, of which 
Dr. Hodge has been director since 1932, will admin- 
ister the fund as an endowment trust. 

All publications will be sold, at approximate cost, 
the income of the fund being used as a reserve to meet 
the initial cost of printing and to cover possible 
deficits. Contributors who so desire will receive a pro 
rata eredit on publications, enabling them eventually 
to recover in publications the amount of their con- 
tribution in dollars. Contributions should be sent to 
Hodge Fund, Southwest Museum, Los Angeles, Cali- 
fornia. 

The correspondent who sends us this information 
writes: “Dr. Hodge is one of the pioneers of Amer- 
ican anthropology. A founder of the American An- 
thropological Association, he edited its journal, The 
American Anthropologist, during its first fifteen years, 
meeting much of the initial expense from his own 
pocket. The “Handbook of American Indians North 
of Mexico,” always the standard work of reference on 
this subject, is but one among many of his editorial 
and original contributions to the study of aboriginal 
America. Dr. Hodge headed the Bureau of American 
Ethnology for eight years. His long career has been 
one of constant support and encouragement to the 
study of American prehistory. The fund which is to 
bear his name offers to his many friends and admirers 
an opportunity to do him personal honor, at the same 
time increasing the meager existing facilities for pub- 
lication of research in the important field of American 


prehistory.” 


ZOOLOGY AT THE ST. LOUIS MEETING OF 
THE AMERICAN ASSOCIATION FOR THE 
ADVANCEMENT OF SCIENCE 

Section F (Zoology) of the American Association 
for the Advancement of Science will hold sessions for 
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the reading of papers and the giving of demonstra. 
tions at St. Louis, Mo., on Tuesday, Wednesday anq 
Thursday, December 31, 1935, and January 1 and 2 
1936. Several joint sessions are being arranged. 

There will be a dinner for all zoologists at 6: 39 
P. M. on January 1, at a place to be announced. Fo]. 
lowing the dinner the vice-presidential address will be 
delivered by Dr. Oscar Riddle, of the Carnegie Insti. 
tution of Washington. The subject of his address wij] 
be “The Confusion of Tongues.” The business meet- 
ing will be held on January 1 at a time and place to 
be announced. | 

To appear on the program titles must be received by 
the Secretary of Section F on or before November 10, 
Abstracts are not required. All titles must be sent in 
duplicate and must indicate clearly whether the paper 
is to be read, to be given by demonstration or to be 
read by title. Papers to be read must indicate whether 
lantern is to be used and the number of minutes re- 
quired for presentation. (Not more than 15 minutes 
will be allowed for any paper.) Titles of demonstra- 
tions must indicate the square feet of table space or 
wall space required and the special equipment needed. 
Members are urged to present papers by demonstra- 
tion whenever possible so as to relieve the programs 
for the formal reading of papers. Titles offered by 
non-members must be introduced by a member. 

Members of Section F who wish to read papers 
before the American Society of Zoologists, meeting at 
Princeton during the holidays, should apply at once to 
the secretary of that society, Dr. H. B. Goodrich, de- 
partment of biology, Wesleyan University, Middle- 
town, Conn., for transmission blanks and pertinent in- 
formation. Titles for that program must be in Dr. 
Goodrich’s office on or before November 1, and should 
be sent directly to him. 

All communications concerning the program of Sec- 
tion F at St. Louis should be addressed to the under- 
signed. 

Georce R. La 

DEPARTMENT OF ZOOLOGY, 

UNIVERSITY OF MICHIGAN, 
ANN ARBOR, MICHIGAN 


SCIENTIFIC NOTES AND NEWS 


AmonG those on whom honorary degrees were con- 
ferred at the tercentenary celebration of the Univer- 
sity of Budapest held at the end of September were 
Sir Frederick Gowland Hopkins, of Cambridge, presi- 
dent of the Royal Society; Sir Charles Sherrington, 
of Oxford, formerly president, and Dr. Ross G. Harri- 
son, Sterling professor of biology at Yale University. 


Proressor G. H. Parker and Professor W. M. 


Wheeler, of Harvard University, have been elected 
emeritus trustees of the Marine Biological Laboratory 
at Woods Hole. Professor Parker has been a trustee 
since 1907 and Professor Wheeler since 1918. 


Tue order of the grand officer of the Legion of 
Honor has been conferred on M. Alfred Lacroix, pro- 
fessor at the Museum of Natural History, Paris, and 


permanent secretary of the Paris Academy of Sci- 


ences. 
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ProressoR M. WernBerG, of the Pasteur Institute, 
nown for his work on gangrene, has been elected a 
fellow of the Paris Academy of Medicine. ! 


Mayor Leon A. Fox, of the Medical Corps of the 
United States Army, has been awarded the Sir Henry 
§, Wellcome medal and prize for 1935 for his work on 
the field chlorination of water. The Executive Coun- 
cil of the Military Surgeons, the organization in charge 
of the award, gave the prize of 1935 for the research 
most valuable for the military service performed in 
any branch of medicine,’ surgery or sanitation. The 
award consists of a gold medal and a cash prize of 


$500. 

Dean H. B. Maruews, professor of physics and 
vice-dean of the South Dakota State College, has com- 
pleted fifty conseeutive years of teaching in the state. 


Dr. JosePH C. Brox, associate professor of laryn- 
gology, rhinology and otology, emeritus, of the Col- 
lege of Medicine of the University of Illinois, was, on 
September 26, the guest of honor at a dinner marking 
his sixty-fifth birthday and the completion of thirty- 
five years in the practice of medicine. 


Sir THomas Bartow, London, celebrated his nine- 
tieth birthday on September 4. He has made a gift 
to the village of Wendover of a five-acre recreation 
ground and special playgrounds, which will shortly be 
available for the children. 


Dr. ALFRED PRINGSHEIM, professor of mathematics 
at Munich, celebrated his eighty-fifth birthday on 
September 2; Dr. Friedrich Emich, professor of chem- 
istry at Graz, celebrated his seventy-fifth birthday on 
September 5, 


THE British Medical Journal writes: “Dr. Alexandre 
Guéniot, who died in Paris on July 18 last, was born 
on November 8, 1832. Dr. Griffith Evans of Bangor, 
North Wales, who was born on August 7, 1835, is 
happily still with us. The medical profession of 
Japan also hopes to celebrate soon the hundredth 
birthday of one of its honored members, Dr. Hikomasa 
Sasagawa, who was born on March 18, 1836.” 


Dr. Geratp F, LovGHuin became chief geologist of 
the U. S. Geological Survey on October 1. After some 
years of teaching, Dr. Loughlin entered the Geological 


§ Survey in 1912, and has subsequently served as geolo- 


gist in charge of the Division of Mineral Resources 
and as geologist in charge of the Section of Metal- 
liferous Deposits. His work has been principally in 
Various phases of economic geology. He succeeds Dr. 
Timothy W. Stanton, who has been retained in the 
service for several years past the retirement age 
through special Presidential exemption and has been 
chief geologist since February 1, 1932. At his own 
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request, however, Dr. Stanton was retired at the end 


of September. He entered the Geological Survey in 
1889, and for thirty years was in charge of its section 
of paleontology and stratigraphy. 


CiemMent C. formerly dean of the Col- 
lege of Engineering at the University of lowa, was 
installed as president of Lehigh University on October 
2, the inaugural ceremony being part of the annual 
Founders’ Day exercises. The keys to the university 
were handed to President Williams by Eugene G. 
Grace, president of the Bethlehem Steel Corporation 
and president of the Lehigh Board of Trustees. In 
his inaugural address, Mr. Williams paid high tribute 
to his predecessor, Dr. Charles Russ Richards, who 
retired last spring because of ill health. Dr. Luther 
P. Eisenhart, dean of the Graduate School of Prinee- 
ton University, delivered the Founders’ Day address. 


Davip V. McCau ey, S.J., has been appointed dean 
of Georgetown University School of Medicine, succeed- 
ing Dr. William Gerry Morgan, who recently an- 
nounced his retirement. 


Dr. Epwarp 8. C. Hanpy was recently appointed 
Bishop Museum visiting professor of ethnology at 
Yale University, as part of the joint program with 
the Bishop Museum of Hawaii for scientific investiga- 
tion within the Pacific Ocean area. 


Dr. JosepH L. JACKSON, assistant professor of 
anatomy in the faculty of medicine of the University 
of Manitoba, has been appointed professor of anatomy 
at the University of Saskatchewan School of Medical 
Sciences to succeed the late Dr. Robert T. MeGibbon. 


Dr. BerNAaRD mathematical meteorolo- 
gist, formerly with the University of Leipzig, has be- 
come a member of the department of physics in the 
University of Toronto. 


Dr. Eart H. Myers, formerly research associate at 
the Seripps Institution, has become professor of zool- 
ogy in the Compton Junior College. 


Dr. Frank P. Srrome, of Ashley, Pa., has been ap- 
pointed chief of the Bureau of Vital Statisties of the 
Pennsylvania State Department of Health, to sueceed 
Dr. Emlyn Jones, of Johnstown. 


Dr. W. H. Camp, formerly of the Ohio State Uni- 
versity, has been appointed an assistant curator at the 
New York Botanical Garden. Dr. Camp this year is 
replacing Dr. Harold N. Moldenke, assistant curator, 
who has been awarded a National Research Council 
fellowship. With Mrs. Moldenke (Ellys T. Butler), a 
graduate student at the Botanical Garden, he is sail- 
ing on October 3 for London. They plan to conduct 
research work at Kew. 


ea 

ef 

| 

| 

t 

At 

get 

} 

ise 

/ 

: 

| 

2 

‘ 
| 

; 
It 

Wet 

| 

Be 
| 


348 SCIENCE 


EpmMuND HE formerly director of the Mil- 
waukee Zoological Garden, has become director of the 
Fleishhacker Zoological Gardens at Golden Gate Park, 
San Francisco. Charles Stanke is acting director at 
Milwaukee. 


Roger Conant, formerly curator of the Toledo 
Zoological Society, has been made curator of reptiles 
at the Philadelphia Zoological Gardens. 


Dr. Daviy Fyre Anperson, professor of clinical 
obstetrics and gynecology at the University of Glas- 
gow, has arrived in New York on his way to Balti- 
more, where he plans to spend a year in work at the 
Johns Hopkins Hospital. 


Dr. Water B. Cannon, of the Harvard Medical 
School, gave a public address at the New York Acad- 
emy of Medicine on October 3. For the first time since 
its foundation in 1847, the New York Academy of 
Medicine has organized a series of lectures specifically 
addressed to the lay public. In all, eight lectures will 
be given devoted to “the art and romance of medi- 
cine,” how medicine achieved its goals and how it is 
striving for those still unattained. The lectures are 
given at 8:15 p. M. in the academy building. 


A seERIES of popular scientific lectures will be given 
during October at the California Academy of Sciences 
as follows: Dr. Robert G. Aitken, director emeritus, 
Lick Observatory, University of California, Berkeley, 
“Stars New and Old’; Edmund Heller, director, 
Fleishhacker Zoological Gardens, San Francisco, “Ani- 
mal Life in the Jungles of the Amazon”; Templeton 
Crocker, San Francisco, “The Templeton Crocker Sci- 
entifie Expedition of 1934-1935.” 


Dr. FERDINAND ELLERMAN, of the Mount Wilson 
Observatory, lectured in Knoxville on September 21 
on “The Wonders of the Heavens.” The lecture was 
sponsored by the Barnard Astronomical Society, as- 
sisted by the Tennessee Valley Authority and the Uni- 
versity of Tennessee. Dr. Ellerman showed nearly a 
hundred slides made from his own photographs taken 
with the 100-inch telescope attachment. He was pre- 
sented by Mrs. L. S. Mayer, president of the society, 
and James A. Fowler, formerly U. S. Assistant At- 
torney General and a member of the Board of Trus- 
tees of the university, gave a greeting from the city. 


Proressor C. G. JunG, lecturer in psychology at the 
Polytechnic Institute at Zurich, known for his work in 
psychoanalysis, gave recently, as the guest of the In- 
stitute of Medical Psychology, London, a series of lee- 
- ture-diseussions, dealing with his research in the field 
of “fundamental psychological conceptions.” 


Tue fifth Victor Horsley Memorial Lecture will be 
given at University College Hospital Medical School 
in London on November 19, by Sir Walter Langdon 


VoL. 82, No, 2198 


Brown, formerly regius professor of physic in th, 
University of Cambridge. His subject will be “7, 
Integration of the Endocrine System.” 


Tue Smithsonian Institution has received notice 
through the American Embassy and the Department of 
State, of a meeting of savants to be held in Paris ¢op. 
currently with the 1937 International Exposition. |; 
will be, officially, a demonstration celebrating the three 
hundredth anniversary of Descartes’ Discourse oy 
Method, and its objective is to give an opportunity 
for intellectual cooperation and a public exchange of 
ideas concurrently with the exposition. The meeting 
is being arranged by a commission, of which M. Py) 
Valery, of the Academie Frangaise, is the chairman, 
from whom further information may be obtained. 


THE spring meeting of the Electrochemical Society 
will be held at Cincinnati on April 23, 24 and 25, 1936, 
The headquarters will be the Hotel Netherland Plaza, 
The two main sessions will be devoted to “Inhibitors” 
and “The Discharge of Electricity through Gases at 
High and very Low Pressures.” Dr. H. Kersten, of 
the University of Cincinnati, is chairman of the local 
committee. Visits are planned to the National Cash 
Register Company, the Wadsworth Watch Case Con- 
pany, the Crosley Radio Company, the American Roll. 
ing Mill Company, Procter and Gamble, Tanners’ Re. 
search Laboratory, the Lithographers’ Research Lab- 
oratory, ete. 


THe Centenary of Scientific Medicine in China 
will be celebrated from November 1 to 8, at the 
third general meeting of the Chinese Medical Asso- 
ciation, the official medical association of China. This 
association is the successor to the China Medical 
Missionary Association organized in 1886. A corte- 
spondent writes: “The 1935 meeting will be held at 
the Canton Hospital, Canton, China, because it was 
here that Dr. Peter Parker introduced western meti- 
cine to China, one hundred years ago. He was als 
the world’s first regularly appointed Medical Mis 
sionary. A Centennial History of the Hospital is 
now in press (Kelly and Walsh, Shanghai). Three ot 
four hundred physicians are expected to attend. Be 
sides the regular Scientific Sessions of the Conference 
November 2 will be devoted to the centenary celebra- 
tions. The new Canton Hospital will be formally 
opened, and the foundation stone will be laid for the 
new medical school building. The money for this 
latter has been obtained by a special grant from the 
Central Executive of the Nanking Government.” 


THE Journal of the American Medical Association 
states that the secretary of the American Laryug0- 
logical Association, Dr. James A. Babbitt, Philadel 
phia, announces that the Casselberry Prize of $500 is 
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open to competition for work in laryngology and 
rhinology. The award was established by the late Dr. 
William E. Casselberry, Chicago, who left a fund to 
the association, the interest from which was to be 
awarded in sums of $500 or less for a prize award, a 
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decoration or the expense for original investigation in 
laryngology and rhinology. Theses or reports of work 
must be in the hands of Dr. Babbitt, 1912 Spruce 
Street, Philadelphia, before February 1 of any given 
year. 


DISCUSSION 


GERMAN PERIODICALS AND SERIAL 
PUBLICATIONS 

Ir has now been possible to study carefully what 
has been accomplished in regard to reductions in prices 
for current German medical and biological periodicals. 
For the year 1934 reductions in price made by the firm 
of Julius Springer amounted to RM 4,079.10 and 
from other firms RM 980.30, making a total of RM 
5,059.40 saved for the year 1934, as compared with 
1932 prices. 

It is unfortunate that the relation of the American 
dollar to foreign currencies has offset, to a great de- 
gree, the benefits which libraries should derive from 
the substantial decrease in prices. As reported by Mr. 
Charles H. Brown,’ the German Government is recog- 
nizing this difficulty and has announced an export 
price reduction of 25 per cent. It is evident that the 
German publishers and the German Government are 
earnestly cooperating in trying to solve this very diffi- 
cult problem; they are to be congratulated, and libra- 
rians and scientists throughout the world deeply 
appreciate their efforts. 

As many scientists and librarians had pointed out 
the desirability of a per-page decrease in price, as 
well as a decrease in total price, an analysis of 25 
German journals was made in which the pages that 
had appeared in 1932 and 1934 were counted and com- 
pared with the prices for these years in order to 
determine just what had been accomplished in this 
regard. The analysis showed that the reduction in 
the number of pages amounted to 48.45 per cent.; 
the reduction in cost 44.28 per cent. The average 
decrease in the number of pages exceeded the reduc- 
tion in cost by 4.17 per cent. An analysis made in 
regard to the actual per-page cost for these 25 jour- 
nals showed that in 1932 the average cost per page 
was 11.6 pfennigs, in 1934 it was 12.5 pfennigs, an 
increase of 7.7 per cent. in per-page cost. 

Twenty-five American, 25 French and 25 British 
journals, covering approximately the same subjects as 
the German journals, were analyzed in the same way. 
Caleulations were made on the lowest value of each 
curreney for the year 1934 in relation to the American 
dollar, The average cost per page for the German 
was found to be 4.5 cents, for the British 1.5 cents, 
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for the French 0.8 cents and for the American 0.7 
cents. If the American journals are excluded from 
the comparison in order to eliminate the factor of the 
low rate of the American dollar in relation to foreign 
currencies, it is still obvious that the United States 
paid in 1934 an average of more than four times as 
much for German journals per page as for comparable 
French and British journals. | 

While there has not been any per-page reduction in 
price, the fact that page reduction and price reduction 
have so closely paralleled each other is hopeful for the 
future. The changes during a period of readjustment 
such as the publishers have had to face, especially 
possible changes in personnel and overhead, might 
represent the difference. It is evident that the condi- 
tions governing the publication of scientific literature 
in Germany differ from those obtaining in other coun- 
tries. It is to be hoped that the German Government, 
cooperating with German scientists and publishers, 
will, in their study of the situation, be able to find 
some method whereby valuable scientific contributions 
in the German language can be furnished the scientific 
world at prices more nearly in line with those of other 
countries. 

At the meeting of the Medical Library Association, 
June 18, 1935, in Rochester, New York, the following 
resolution was adopted: 


1. Be it resolved: that the Medical Library Association 
express appreciation to the German publishers for the 
reductions in 1934 in the price of medical and biological 
periodicals as well as appreciation of the statement from 
the German governmental authorities made to the 2nd 
International Congress held in Madrid, May, 1935, re- 
garding a reduction in export prices, designed to help 
foreign libraries overcome the difficulties caused by 
unstabilized currencies. It is hoped that this plan when 
definitely announced will assist medical libraries to con- 
tinue their subscriptions to German periodicals. 

2. The Medical Library Association desires to express 
satisfaction that world-wide interest in the situation has 
led to the formation of a Special Committee of the Inter- 
national Federation of Library Associations to study the 
problems concerning the publication of books and peri- 
odicals and their cost, and further wishes to express 
confidence to this Committee in its purpose and plans for 
work and study. 
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3. Be’ it further resolved: that the Medical Library 
Association feels it imperative to draw attention to the 
fact that, unless further reductions in the prices of 
German periodicals are made so that these prices are more 
in line with those of other countries, many libraries will 
be compelled on economic grounds to cancel subscriptions. 
It is also the opinion of this Association that reductions 
in price should not be dependent on a reduction of volume 
content alone. The fact is also deplored that the advance 
list of maximum prices for 1935 showed, in the case of 
several journals of great importance to medical libraries, 
a substantial increase in price as compared with 1934. 

4. Be it further resolved: that, while the Medical 
Library Association realizes that the announcement of 
a maximum yearly price is a distinct gain, the desired 
goal is a fixed yearly price for periodicals, announced in 
advance. 


At the meeting of the second International Congress 
of Libraries and Bibliography held in Spain from 
May 20 to 30, the question of the over-production of 
literature in périodicals from the point of view of 
libraries was taken up. The papers presented and 
the discussions during the meeting showed that there 
is undoubtedly an over-production in material appear- 
ing in the scientific journals of practically all coun- 
tries, and certain factors were pointed out as contribut- 
ing causes. My paper surveying the presént status of 
the publication of literature in the medical and biologi- 
eal sciences, which was read before the International 
Congress, showed an approximate total of 2,221 peri- 
odicals eurrent to-day in these sciences. There are 
511 periodicals published currently in the United 
States, 288 in Germany, 248 in France, 198 in Italy, 
137 in the British Isles, 81 in Russia, 62 in Spain and 
59 in the Seandinavian countries. Certain unfortunate 
factors concerned in the problem of the publication of 
medical and biological literature were also diseussed. 
The detailed report of the Committee on Periodicals 
and Serial Publications, Medical Library Association, 
of which Janet Doe, C. F. Wylde and 8. V. Larkey 
are members, will appear in the official publication of 
the second International Congress of Libraries and 
Bibliography, and the Bulletin of the Medical Library 
Association, n.s., V. 24. 


R. CUNNINGHAM, 
Chairman 


THE TIME TO CUT DANDELIONS 


Tue spring of 1935 was especially favorable to 
dandelions, and in many cases they must have out- 
stripped the lawn mower, for a number of people 
asked me whether dandelion heads eut off in full 
flower would produce viable seeds. Nobody seemed 
to know the answer, so it was thought desirable to 
make some tests to determine the facts. Accordingly, 
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heads of this plant were cut off, leaving pedunela 
about 5 em long on them. Heads. were chosen in thy. 
following stages of development: 1. Almost ready {, 
open. 2. Flowers fully open. 3. Heads just clogeg 
and corollas withering. 4. Heads fully closed and qj 
corollas withered. 5. Corollas falling. 

To allow rather better chances of development thay 
are given on the average lawn, the heads were laid oy 
sphagnum, which was kept moist. 
kept until they had dried. Examination showed then 


in the following conditions: 1. Achenes shriveled, ny & 


development of pappus or of beak of achene support. 
ing pappus. Corollas withered but not abscissed, 
2. Achenes shriveled. Corollas abscissed. Beaks of 
achenes from 2 to 2.5 mm long. 3. Achenes less shriy. 
eled than in Lot 2 but not normal in appearance, 
Beaks from 2 to 3 mm long. Corollas abscissed, 
4. Achenes little shriveled. Corollas abscissed. Beaks 
from 2.5 to 3.5 mm long. 5. Achenes not shriveled, 


Corollas abscissed. Beaks from 3 to 4 mm long, | 


Pappus expanded to form a small head, much more 
touseled than in normal ones. 

The achenes were removed from the heads of each 
lot and put on moist filter paper to germinate. One 
lot was kept in the light and another in the dark. 
After 10 days all the achenes were found to have 
decayed. None showed any sign of normal embryos 
when they were dissected. 

Dissection of achenes of normal heads, from the 
flowers of which all the corollas had abscissed, and in 
which the pappus was extended out almost to the 
involucre tips, showed that the embryos were very 
small. Many were minute and the largest were not 
more than one fifth full size. Apparently then, until 
the white of the dandelion pappus begins to extend 
beyond the green involnere tips, the heads may be cut 
and allowed to dry on the lawn without any danger 
of spreading the weed. 

Cart D. La Rvs 

UNIVERSITY OF MICHIGAN 


IODIZED SALT A HUNDRED YEARS AGO 


In the year 1833 there appeared an article by the 
French chemist, Boussingault,! in which he described 
the value of iodized salt in the prevention of goiter. 

This brilliant young French chemist, Boussingault, 
who later distinguished himself in the field of biochem- 
istry, was born in Paris-in 1802. As a young mal 
he was sent to South America by an English mining 
firm. While studying geological structures at various 
altitudes, he was surprised at the huge goiters in some 
villages and the absence of this affliction in others. 
He analyzed the salt consumed in various places and 


1M. Boussingault, Ann. de Chem. et de Phys., 54: 163- 
177, 1833. 
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readily came to the conelusion that the iodine of the 
salt was the effective agent in preventing enlarged 
thyroids. 

Furthermore, he noted that those subject to goiter 
ysually lived at high altitudes and drank glacial water. 
He also claimed that the Indian natives were not sub- 
ject. to goiter. 

Not only did Boussingault point out the value of 
iodized salt, but he also suggested that iodine be added 
to deficient salt and suggested a test to estimate the 
amount present in order to avoid a toxic level. Fur- 
thermore, he noted that ‘sea salt tended to lose its 
iodine as it passed through the channels of commerce 
to the consumer. 

Unfortunately, this interesting early contribution 
was not even mentioned, as far as we can find, by 
Chatin, who wrote so many papers in this field about 


™ the middle of the last century. It seems also to have 


escaped the notice of such reviewers as Von Fellen- 
berg.” 

One can only speculate concerning the human suf- 
fering that might have been evaded if some eminent 
physician had noted this contribution of the French 
chemist at an early date. 

C. M. McCay 

ANIMAL NUTRITION LABORATORY 

CoRNELL UNIVERSITY 


A NEW COSMIC PHENOMENON 
Reapers of ScreNCE may be interested in the pos- 


fsible occurrence of a cosmic phenomenon between 
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October 21 and 25. The phenomenon has evinced 
itself as a remarkable vagary of radio transmission 
occurring recently at regular intervals, separated in 
time by twice the sun’s rotation period. It is a world- 
wide phenomenon, or more accurately semi-worldwide, 
as it involves all high-frequency radio transmission 
over the illuminated half of the globe and not the 
dark half. Depending apparently on some solar 
emanation lasting only a few minutes, its thorough 
elucidation appears to call for the study of such 
cosmie data as solar activity, terrestrial magnetism, 
atmospheric ionization, aurora, earth currents, etc., as 
well as high-frequency radio reception. 

The radio evidence of the phenomenon is a sudden 
disappearance of high-frequency long-distance radio 
signals for several minutes, the complete process of 
fading out and reappearing occupying about 15 min- 
utes. It oceurred on March 20, May 12, July 6 and 
August 30. The time intervals between these dates 
are close to 54 days, twice the period of rotation of 
the sun; the next such occurrence should therefore be 
around October 21 to 25. 

It is suggested to those concerned with observations 
in the above fields that they make special efforts to 
make continuous observations on these dates. I would 
be very glad if any one observing any marked 
anomalies occurring in a period of a few minutes 
would communicate with me. 

J. H. DELLINGER, 


Chief, Radio Section 
NATIONAL BUREAU OF STANDARDS 


SCIENTIFIC BOOKS 


AMERICAN BIRDS 


The American Eagle. A Study in Natural and Civil 
History. By Francis Hopart Herrick. xx + 267 
pp., 94 figs. D. Appleton-Century Company, New 
York, 1934, $3.50. 


Wild Birds at Home. By Franois Hoparr HERRICK. 
xxiv + 345 pp., 138 figs. D. Appleton-Century 
Company, New York, 1935. $4.00. 


THESE two books by the same author are very dif- 
ferent in seope. The first is, in a sense, a monument 
0 one majestie bird, which is our national emblem. 
The second is an important contribution to philosophic 
wmnithology presented in popular form. 


| “The American Eagle” is a study, primarily of the 


home life, of the bald eagle (Haligzetus leucocephalus) 
nade at Vermilion, Ohio, on the shore of Lake Erie. 
As an observation post an open-work steel tower 
uinety feet high was erected beside a nest or eyrie, and 


*Von Fellenberg, Ergeb.'d. Physiol., 25: 182, 1926. 


by its means a large amount of data and a remarkable 
and beautiful series of photographs, here reproduced, 
were obtained from a distance of some thirty-eight 
feet. 


With most wild birds, the nest is merely a cradle for 
the young, and being built in spring or early summer in 
the north temperate zone, it is seldom occupied more than 
two or three weeks. .. . The eagle’s eyrie is not only cradle 
and bed-chamber for the young during the better part of 
three months, but it is the home and castle of the mated 
pair, for many years, it may be, or for as long as the 
eyrie endures. The eagle’s union is believed to be a life 
partnership, and their eyrie is built upon each year until, 
with many annual increments, it may become an enormous 
structure. There is the remarkable record of the eagles 
at Vermilion, Ohio, whose Great Eyrie was occupied 
thirty-six years without a break and attained an estimated 
weight of two tons. 

For the eaglets the eyrie serves a much wider purpose 
than that just intimated, for it is also their gymnasium 
and flying practice-field, to which its great size and par- 
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ticularly the large superficial area of its top are obviously 
well adapted. By his daily flying and jumping exercises 
and the later trial flights over the nest, the young eagle 
becomes lusty and strong and a master of the flying 
art. ... The eaglets, after their first independent ven- 
ture on the air, are prone to return to their old home, 
and this they continue to do, not for a few days only, as 
might a martin or a pewee flycatcher, but sometimes for 
upwards of three months, or as long as they remain in the 
neighborhood. Not only do the old eagles continue the 
practice of carrying prey to the nest and there sharing 
it with their offspring, but the eyrie is their rendezvous, 
_ their lookout point, and the one safe retreat to which they 
ean repair for peace and refreshment at all times, even 
when the ground is covered with snow. 


It will be seen then that the nesting pattern of the 
bald eagle is quite unlike that of most bird species 
which are more available for study. The nesting pat- 
tern of birds in general is so complex that it is not 
easily interpreted, and ean be best understood by 
comparing that of one species with that of another, 
for contrasts frequently clarify. It is also true that 
factors which go to make up the pattern may in one 
ease be quite obvious, in another insignificant and 
easily overlooked though yet present. Hence this de- 
tailed study of the eagle is not only interesting in 
itself but should advance our knowledge of the whole 
subject in bird behavior, the more so as the difficulties 
which had to be overcome in obtaining nesting data 
concerning a bird of this kind result in little such data 
being available. 

Whereas it follows more or less the progress of the 
nesting cycle as observed, this volume aims to give a 
general picture of the eagle in nature and in story, for 
final chapters deal with it as emblem, on coins and in 
apotheosis. It is written as a rambling narrative with 
frequent digressions, and is easy to read but hard to 
refer to. 

“Wild Birds at Home” contains much of interest 
and value for the nature lover, the ornithologist and 
the critical student of animal behavior. It describes 
the already more or less familiar technique of ap- 
proaching nesting birds with blind and camera to 
obtain knowledge of the details of their behavior, or 
more tangible photographs of the birds themselves. 
Much of it is written in the form of rambling essays 
which reflect the pleasures of association with birds 
out of doors, and will add to these pleasures by giving 
us a better understanding of the birds. 

In it we find an abundance of miscellaneous ornitho- 
logical data. The remarkable peculiarities of the 
young American cuckoo which the author has observed 
are well worth consideration, but the general discussion 
of parasitism to which they lead is weak. There is 
consideration of comprehensive observations in a 
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colony of nesting herring gulls. A classification a4 
study of birds’ nests on the basis of their Constrye, e 


tion, with reference to adaptation to the environmen 
and nest-building instinets, is of primary scientis, 
interest. The building of four types of nests, repy. i 


sented by the robin, barn swallow, vireo and oriole, jg 
described from personal observation and discusse 
very fully. It is shown how the basic instinctive ¢, 
inherited nest-building pattern of each species ha 
but minor more or less adaptive variations peculia, 
to or involving choice on the part of the individya) 
Comparatively little exact and complete data of thi 
sort on nest-building have been recorded, and ox 
realizes that there is here a wide field for investigation, 

The author’s main theme is the reproductive cycle 
mating, nest-building, brooding the eggs and caring hu 
for the young in sequence. He says: “The princip,| ha 
activities of the reproductive cycle are instinctive anj Hi" 
therefore independent of individual experience. They am" 
are periodic and rhythmical. They are also seria int 
and they are normally harmonized or attuned in th: Me™ 
two sexes of each successful breeding pair. Certain fam 
of the major activities, as seen in mating, in construc- 
ing the nest, or in the feeding or sanitation of youn, Mm" 
however varied in detail, follow their own specifi 
patterns with remarkable uniformity.” Each phase of sta 
the eycle expresses itself in diverse instincts and be. iim" 
havior appropriate to that phase, waxes and the 
wanes, to be followed by the next. The cyclic instincts 
normally dominate or replace such extra-cyclic in- 
stinets of self-preservation as hunger or fear, sufi- 
ciently to keep the eyele intact; and if it is broken by 
some accident, the normal thing is to start again at 
the beginning. Meanwhile the eyelie instincts are 
sufficiently elastic to allow of individual choice in 
details, which tends to become fixed by memory % 
habit, forming an adaptive more or less intelligent ™ 
balance wheel for the basically inherited behavior pat- 
tern. An excellent case is made for this view of the 
matter, as each of the great variety of observatiot 
described of more or less complex behavior is su‘ 
ceptible of such an explanation. That it is the] 
hypothesis on which the author’s successful technique 
in approaching his subjects within arm’s reach, will 
out deflecting their behavior, rests, also gives it al 
empirical endorsement. Though the conclusions ®t 
in the main based on personal observations, to ¢oll- 
plete the picture of bird behavior a very wide and 
varied literature bearing on the subject has been draw! 
on in scholarly fashion and is cited in footnotes. Such 
of this cited material, however, as is more than simple 
matters of fact has not been treated sufficiently criti 
cally to add much of value beyond a useful list of 
references. 

The modern science of animal behavior, steeped 
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e perimentalism, is advancing rapidly with a keen 
, analytical point of view freed from the sometimes mis- 
leading haze of words which has been the traditional 
Te ature writer’s contact with the public. But what it 
. builds is sometimes based on intensive rather than 

extensive knowledge, and is also at times, though 
d thoroughly sophisticated, relatively meaningless from 
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not resting on a broad enough foundation. Disregard- 
ing the matter therein not pertinent to the case, one 
can recommend this book of Professor Herrick’s as an 
excellent background for bird behavior studies. 
J. T. NICHOLS 
AMERICAN MUSEUM OF 
NATURAL HISTORY 


SPECIAL ARTICLES 


CULTIVATION OF HUMAN INFLUENZA 
VIRUS IN AN ARTIFICIAL 
MEDIUM?! 

Tue recovery of a filterable virus from eases of 
hunan influenza in Puerto Rico and Philadelphia? * 
has been reported previously. These strains of virus 
were transmitted serially in ferrets and mice by the 
intranasal instillation of bacteria-free suspensions of 
infected animal lungs or of Berkefeld filtrates of such 
sispensions. In this manner the Puerto Rico strain 
(P. R. 8) has been carried through 43 passages in 

Sferrets and 48 passages in Swiss mice without demon- 
strable alteration in its immunological characteristics.’ 
After the virus had been found to be comparatively 
stable in its behavior in experimental animals, at- 
tempts were made to promote the multiplication of the 
agent in artificial media im vitro. In the media used 
for ordinary bacterial cultures no evidence of multi- 
. Mggplcation of the virus was obtained. Cultivation ex- 
peviments were then undertaken in which living tissue 
sells were included in the culture medium. The 
technique devised by Li and Rivers‘ was employed, in 
eMmauich pieces of minced 10- to 14-day chick embryo 
suspended in Tyrode’s solution in a Rivers flask are 
used, 
7 Only the P. R. 8 strain of human influenza virus 
t-Mg’s used in this experiment. A titration of the virus 
eam ontent of the lungs of mice dying in the 42nd passage 
fae this strain of virus was made with dilutions of a 
utrifugated but unfiltered suspension. All mice 
emmmreceiving the 1: 1,000 dilution, based upon the weight 
mm! the original mouse lungs, showed advanced pul- 
monary lesions in 6 days; all that received the 
1:10,000 dilution had mild lesions, while those receiv- 
ing the 1: 100,000 dilution presented no pulmonary 
ksions, The titer of the unfiltered virus as measured 
by the production of visible pulmonary lesions in white 
nice was considered to be 1: 10,000. 

The lungs of the mice of the 44th virus passage 


‘From the Hospital of the Rockefeller Institute for 
Medical Research, New York, N. Y. . 
*T. Francis, Jr., SctENCE, 80: 457, 1934. 
i Jr., Proc. Soc. Exp. Biol. and Med., 32: 
(4, 1935, 


* \ P. Li and T, M. Rivers, Jour. Exp. Med., 52: 465, 


were then removed, ground and diluted to make a 10 
per cent. suspension in Tyrode’s solution. After cen- 
trifugation at 1,500 r.p.m. for 20 minutes, the super- 
natant fluid was filtered through a Berkefeld V candle. 
Cultures of this material in ordinary media revealed 
no bacteria. Flasks containing 4.5 ee of chick embryo 
Tyrode’s medium were inoculated with 0.5 ec of the 
filtrate. Serial subeultures were made at 48-hour 
intervals by the transfer of 0.5 ce of the supernatant 
fluid of the culture to a flask containing 4.5 ec of fresh 
medium. Bacteria have not been demonstrated in the 
cultures, with aerobic and anaerobie methods of eulti- 
vation, or in stained microscopic films, except in a few 
instances in which gross bacterial contamination 
occurred. 

Mice were inoculated intranasally with undiluted 
fluid of the first, third and of each subsequent sub- 
culture. In most instances the mice died in from 4 to 6 
days with advanced pulmonary lesions. With the 
sixth generation culture, determinations of the con- 
centration of the infectious agent in the culture fluid, 
taken after different intervals of incubation, were 
made by the inoculation of white mice with serial 
dilutions of the culture fluid. After 48 hours incuba- 
tion, 0.05 ce of the culture diluted 1: 1,000 produced 
distinct pulmonary lesions in mice, while 2 of the 3 
mice receiving the 1: 10,000 dilution showed sugges- 
tive lesions. After 72 hours’ incubation of the culture, 
the mice which received a 1: 1,000 dilution developed 
pulmonary lesions, but weaker dilutions were ineffec- 
tive. After 5 days’ incubation, the undiluted culture 
was still found to contain the infectious agent, but in 
diminished concentration. Titration of the tenth 
transfer of the culture yielded similar results. The 
mice which received culture diluted 1: 1,000 developed 
pulmonary lesions, while those which received the 
1: 10,000 dilution did not. 

From the lungs of the mice which were infected 
with the first generation culture fluid, a 10 per cent. 
suspension was made and filtered through a Berkefeld 
V candle. This filtrate, which contained active virus, 
was again introduced into the chick embryo medium, 
and through 20 successive subcultures the virus has 
retained its infectivity for mice. Thus the infectious 
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agent has been transferred from mouse to culture, 


back through mice and to eulture again. The same 


procedure was carried out with a culture in the tenth 


generation. 

Furthermore, fluid from the culture of the seventh 
generation was inoculated intranasally into a suscepti- 
ble ferret. The ferret developed marked fever and 
nasal symptoms, and mild pulmonary involvement 
was observed at autopsy. The disease picture pro- 
duced was that of experimental influenza. 

That the infectious agent in the cultures is the 
influenza virus is shown by the fact that the capacity 
of the culture fluid to produce lung lesions in mice is 
completely inhibited by the serum of ferrets that. have 
recovered from infection with the P. R. 8, the Phila- 
delphia or the Alaska® strains of ferret passage in- 
fluenza virus which had never been passed through 
mice, while normal ferret serum does not exert this 
effect. Tests of this nature were performed with the 
fifth, eighth and fifteenth transfer cultures. Control 
cultures of the uninoculated medium have been entirely 
innocuous for mice. 

The virus has been carried through 20 serial trans- 
fers in an artificial medium. Furthermore, the infee- 
tious titer of the culture virus after these repeated 
subeultures, while varying somewhat, remains essen- 
tially the same as that of the mouse passage virus 
from which the culture virus was derived. These facts 
indicate clearly that the virus has multiplied in vitro. 
The question of mere survival or of the carrying over 
of surviving virus in serial transfers appears to be 
excluded by the dilution factor. 

Dochez, Mills and Kneeland®* have reported obser- 
vations concerning the cultivation in vitro of a filter- 
able agent obtained from the throat washings of 
patients suffering from an upper respiratory disease 
resembling influenza. The inoculation of their culture 
into the nasal passages of human volunteers provoked 
upper respiratory disorders. The presence of the 
filterable agent in cultures was demonstrated only by 
the inoculation of human volunteers. 

In the present experiments the culture virus has 
been transmitted readily to mice and ferrets, and it 
has been found that its capacity to infect experimental 
animals is inhibited by specific anti-influenza immune 
serum. Nevertheless, certain alterations in the im- 
munological characteristics of the virus have been 
noted after repeated cultivation in vitro. Whether 
these differences in the behavior of the mouse passage 
virus and of the culture virus are merely quantitative 
or represent a definite change in the biological char- 


5 T. Francis, Jr. Unpublished experiments. 

6 A. R. Dochez, K. C. Mills and Y. Kneeland, Jr., Proc. 
Soc. Exp. Biol. and Med., 30: 1017, 1933. 

7 Idem.: ibid., 32: 406, 1934. 
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acter of the agent is at present the subject of further 
THomAsS FRancis, Jp. 
THomAs P. Magny, 


RELATIVE EFFICIENCY OF ROOTS Anp 
TOPS OF PLANTS IN PROTECTING 
THE SOIL FROM EROSION 

PuanT cover, soil and topography are the major 
factors concerned in the problem of erosion. During 
the earlier studies, conducted largely by engineers 
chief emphasis was placed upon topography. Folloy. 
ing extensive work by pedologists, it is now generally 
conceded that type of soil is an equally important 
factor. Intensive studies on the effect of plant covey 
reveal the extremely important role played by plants 
in holding the soil against the forces of erosion. |) 
this preliminary account of the relative effectiveness 
of roots as compared to tops in holding the soil jy 
place, the results are based on extensive experiments 
with cultivated crops and native vegetation. 

Samples of soil 1 by 0.5 meter in area were obtained 
from fields, pastures and prairies by placing a wooden 
frame tightly about the sample, cutting away the core 
of soil and attaching a tight bottom to the frame «t 
10 em depth without disturbing either soil structure or 
plant cover. The samples, taken in pairs, were trans. 
ported to a rack which sloped at an angle of 10°, and 
the relative time required to wash away the soil was 
determined with plant cover intact and the cover 
clipped to the soil surface and removed. A stream of 
13 gallons of water per minute from an open ho 
was played uniformly over the sample at a height of 
2.5 feet and under a total force of approximately one 
pound per square inch. 

Results with winter wheat are shown in Table 1. 


TABLE 1 


TuRKEY Rep WINTER WHEAT (TRITICUM AESTIVUM L.) 
GROWN IN WABASH SILT LOAM SOIL 


Erosion time, Dry wt. 
Date Height ataanat min. gm. 
development With- Under- 
out ground Tops 
tops ps parts 
April 12... ‘Rosettes’ 
spread 6.5 
inches 7 11 22 23 
April 29... 7 Erect, heav- 
ily tillered 11 19 38 88 
May 17... 20 Early “boot” 
stage 13 40 70 
June 5... 36 Flowering 17 59 75 86417 
June 19... 45 Earlydough 16 113 74 520 


July 2... 45 Nearlyripe 15 99 65 521 


Table 1 shows that with the growth of the roots the 
erosion time was somewhat more than doubled, bit 
with the corresponding development of tops it 
ereased 9 to 10 times. Decrease in efficiency in the 
ripening stage was due to the shriveling and dryin$ 
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of the leaves as a result of an epidemic of rust. The 
rotection afforded by the monocotyledonous “grass 
pe” of leaf was in every case found to be far more 
efficient than that of the dicotyledonous type. This is 
iJlustrated by the results with alfalfa. 

Samples of common alfalfa (Medicago sativa L.) 
were taken from a 5-year-old stand on alluvial soil 
on April 20. The tops were 5 inches high and com- 
pletely concealed the soil. The clipped sample was 
entirely eroded in 11.5 minutes; that with tops intact 
in 32 minutes. The soil of another set of samples on 
May 16, when the plants were 16 inches tall and better 
developed, was completely washed away in 14 and 28 
minutes, respectively. These last samples were secured 
after heavy rains which delayed cutting and resulted 
in the loss of most of the leaves to a height of 18 
inches. Hence, samples on June 5 were entirely eroded 
in 11.5 and 30.5 minutes, respectively. The second 
growth, when 28 inches tall, prolonged the time of 
erosion to 43 minutes; with tops removed to 21 min- 
utes. Thus well established stands of alfalfa protect 
the soil from erosion to a much smaller degree than 
does a crop of maturing wheat. Young alfalfa is much 
less efficient. 

Root systems of native grasses are far more efficient 
than are those of most crops. By May 15, 1934, Ken- 
tucky bluegrass (Poa pratensis L.) was killed in most 
pastures in eastern Nebraska by the great drought. 
Samples with tops removed were eroded in Carrington 
silt loam soil in the spring of 1934 in 2 hours with the 
open hose plus 2 hours with a stream of water % inch 
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in diameter delivering 3.5 gallons of water per minute 
with a force of 1.4 pounds on .11 square inch of sur- 
face. By the next spring similar samples were eroded 
in 80 minutes with the open hose, and in late July, 
when the rhizomes and most of the roots were decayed, 
in only one fourth this time. 

A thick, fully grown stand of wheat grass (Agro- 
pyron Smithii Rydb.) held the soil for 46 minutes 
when the tops were removed. A period of 3 hours 
and 31 minutes (with open hose) was required for 
similar results when the tops were left intact. Big 
bluestem (Andropogon furcatus Muhl.) is even more 
efficient. The period for erosion with tops removed 
was, in addition to two hours with the open hose, 2 
hours and 40 minutes. <A period of 13 hours was 
required when the maturing tops were intact. The 
soil beneath a fully grown, thick stand of slough 
grass (Spartina Michauxiana Hitche.) can scarcely be 
eroded, although the underground parts are only mod- 
erately efficient. Roots and rhizomes alone held the 
soil against erosion for about 2 hours (open hose). 
Application of the water stream under the greater 
pressure during a period of 13 hours failed to remove 
any perceptible amount of soil when the cover was 
intact. 

A complete report on the efficiency of important 
field and garden crops, weeds and native grasses is 
in preparation. 

J. E. WEAVER 
JOSEPH KRAMER 
UNIVERSITY OF NEBRASKA 


SCIENTIFIC APPARATUS AND LABORATORY METHODS 


RIO-HORTEGA’S DOUBLE SILVER IMPREG- 
NATION TECHNIQUE ADAPTED TO THE 
STAINING OF TISSUE CULTURES? 2 
We have had equivocal results in employing the 
various techniques deseribed in the literature for 
silver staining of tissue cultures in situ in the plasma 
clot. As a result we strove to find a simple, depend- 
able technique which could be earried out quickly. 

Such a one follows in detail: 

(1) Fix for 24 hours in equal amounts of 10 per 
cent. neutral formalin and normal salt solution after 
| ‘emoving all paraffin and vaseline from the cover slip. 

(2) Wash in 30 ce of distilled water to which has 
been added 6 drops of ammonium hydroxide—5 min- 
utes for thin elots on cover slips and up to 15 minutes 
for thicker elots in Carrel flasks. (Petri dishes used 
throughout. It is necessary that the water employed 
be doubly distilled.) | 

(3) Wash in distilled water. 


‘From the Montreal Neurological Institute, McGill 
University, 


(4) Place into the following mixture: 30 ce of 2 
per cent. silver nitrate (reagent), 50 drops of 95 per 
cent. aleohol, 25 drops of pyridine, 5 drops of am- 
monium hydroxide. This is heated slowly up to 40° C. 
until the characteristic yellow color develops (about 12 
minutes). 

(5) Wash in distilled water. 

(6) Place in the following mixture: 30 ce of silver 
carbonate, 25 drops of 95 per cent. alcohol, 15 drops of 
pyridine, and heat slowly up to 40° C. until the frag- 
ments take on a brown color (about 9 minutes). The 
silver carbonate is made by adding to 5 ce of a 10 per 
cent. silver nitrate (reagent) 20 ce of a 5 per cent. 
sodium carbonate. A white precipitate is formed 
which is dissolved by the addition of ammonium hy- 
droxide drop by drop, being careful not to add an 
excess. It is then made up to 75 ce with distilled 
water. 

(7) Wash in distilled water. 


? Read at the meeting of the International Association 
of Medical Museums, New York, April 17, 1935. 
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(8) Reduce in 1 per cent. formalin. 
(9) Wash in distilled water. 
(10) Place in gold chloride 1-500. 


develops. (About 10 minutes.) 


(11) Place in 1 per cent. sodium hyposulphite for a 


few minutes. 


(12) Run through the alcohols, up through absolute, 


place in xylol and mount in balsam. 
Wess HAYMAKER 


J. M. SANCHEZ-PEREZ 
MONTREAL NEUROLOGICAL INSTITUTE 


A BATH FOR ORIENTING OBJECTS IN 
PARAFFIN 


Mucu of the difficulty experienced in orienting’ 
objects in paraffin can be obviated if one has plenty 
of time before hardening takes place and if it is not 
necessary to move the tray to a cooler base. The 
writer customarily uses paper trays of sufficient size 
to accommodate as many as a dozen objects. In order 
to keep the paraffin melted until orientation is ecom- 
plete and to harden the paraffin rapidly without 
change of position, an embedding bath has been de- 
vised which is satisfactory. In Fig. 1, “R” is a ring 


stand on a tripod base; “B,” a bath open at the top, 
made of 20-ounce copper and measuring 44 inches x 34 
inches x 18 inches on the inside, fastened firmly to a 


Heat very 
slowly up to 40° C. until the characteristic violet color 
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3-inch ring by 3 flanges riveted to the bottom. “]” ;, 
a }-inch inlet pipe soldered into the bath near the top 
at the corner near the ring stand, and “OQ” an onutle 
of the same size at the bottom in the diagonal corne; 
Connection is made by rubber tubing and glass stop- 
cock to a funnel supported in a 4-inch ring on the ring 
stand, while the outlet is controlled by a pincheock 
on a short piece of rubber tubing. Fitting into the 
bath not too loosely is a platform, “P,” made of g 
sheet of 32-ounce copper bent so that it is supported at 
bottom of the bath at the ends, with the top flush 
with the top edge of the bath. In the legs of the 
platform holes are drilled at inlet and outlet to allow 
free movement of liquid. A 24-inch ring, “H,” from 
the ring stand serves as a hand rest while orienting, 

In operation about 250 ce of hot water is introduced 
either at inlet through funnel or preferably fron 
another funnel (not shown) through outlet. The 
paper tray containing melted paraffin and objects to 
be imbedded is placed on the warm stage where orien- 
tation is accomplished, under strong light and binocv- 
lars if necessary. The stage will remain warm for 5 
to 10 minutes with little trouble, and longer if the 
bottom of the bath is heated with a flame. The warm 
water is then drawn off at the outlet and 250 ce of 
ice water run in from the funnel reservoir. Hardening 
of paraffin sufficient to hold objects in place occur 
within 60 seconds, after which the block is placed in 
ice water to complete solidification. The operation 
ean be expedited by attaching a hot-water reservoir to 
the outlet pipe through a 3-way stop cock. The bath 
is of a size accommodating the nickel silver tray for 
30 slides, sold by Arthur H. Thomas and Company, 
and when the platform is removed, can be used for 
washing and rehydrating slides. The bath alone was 
made for $3.50. 

Merritt N. Pore 
BuREAU OF PLANT INDUSTRY 
U. S. DEPARTMENT OF AGRICULTURE 
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